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Abstract
The article analyses the viability of promoting crop-specific programs as a mean to improve smallholder net farm
income and food security. The case study explores the relevance of European Union Stabilisation of Export Earnings
(STABEX) funds in supporting Sierra Leone’s agricultural development agenda. By analysing the drivers of food
security for a number of targeted smallholders in the two most important agricultural zones of Sierra Leone, it is pos-
sible to compare the suitability of crop-specific support (in rice, cocoa and coffee) versus general aid programs (public
infrastructure, on and off farm diversification opportunities, sustainable practices, access to productive assets, etc.).
The results indicate that crop diversification strategies are widespread and closely related to risk minimisation and
enhanced food security among smallholders. Similarly, crop-specific programs mainly focusing on commercialisation
tend to overlook important constraints associated to self-consumption and productivity.
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1 Introduction
The Government of Sierra Leone requested in 2005
the use of European Union STABEX (Stabilisation
of Export Earnings) funds (an instrument of the 8th
European Development Fund) for the enhancement of
national rice production and the rehabilitation of co-
coa and coffee plantations (Government of Sierra Le-
one, 2007). The objective of the STABEX-funded pro-
jects was to achieve food security goals through the im-
provement of the agricultural sector (Gomez y Paloma
et al., 2012). Most of the support provided (4,378,000
EUR) was aimed at crop-specific commercial, organisa-
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tional and technical assistance aimed at improving net
farm income of smallholders 1.
In order to assess the relevance of EU aid policy
in Sierra Leone, a 2009 survey designed by the Joint
Research Centre of the European Commission is used
(Gomez y Paloma et al., 2012) 2. Although there are no
data reflecting interviewees’ conditions prior to 2009,
the cross-sectional survey provides an in depth picture
of smallholders’ farm income and crop portfolio. The
1 Two separate implementing agencies were selected: Action Aid
addressed rice cultivation in the Northern districts of Bombali and
Tonkolili, while the The Deutsche Welthungerhilfe worked in the East-
ern districts of Kenema, Kailahun and Kono supporting cocoa and
coffee production. Each implementing agency operated through local
farmer organisations (Gomez y Paloma et al., 2012).
2 The survey is based on primary data collected in 600 face-to-
face interviews located in the main agricultural areas of Sierra Leone.
Sample sizes throughout the different areas are representative of the
agricultural population in the Northern and Eastern Regions, five dis-
tricts, 11 chiefdoms, and 39 villages.
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dataset offers valuable insights on the limitations and
opportunities of crop-specific technical assistance in the
context of rural, post-conflict settings as well as the key
food security constraints faced by smallholders under
tropical agricultural systems. From the experience in
Sierra Leone it is possible to draw key lessons for fu-
ture agricultural assistance programs or EU food aid
and development policies. It can thus be argued that
the paper is innovative as a) it is using farm-household
level data which provides a detailed picture of small-
holder’s farm income and crop portfolio and b) it intro-
duces a novel approach for analysing the capacity of the
STABEX transfers aimed at increasing smallholder food
security in Sierra Leone via crop-specific support. This
examination is particularly relevant in the context of UN
Sustainable Development Goals (SDG) 1 and 2 3.
2 Method of analysis
Smallholders in low income countries under tropical
settings often rely on their own production to secure
(partially or entirely) their consumption, which is often
far from reaching the nutritional balance required for a
healthy life (Saravia-Matus et al., 2012). In the present
case study, the extent of food insecurity among small-
holders is examined by contrasting agricultural income
to a contextualised consumption level or basic needs
basket. In other words, the ability of smallholders to be-
come food self-sufficient is assessed on the basis of their
agricultural performance or net farm income 4. Fre-
quently used thresholds include poverty lines (PL) and
Food Consumption Scores (FCS). But for the present
analysis FCS are preferred because the information on
full income at farm-household level (i.e. farm as well as
non-farm income sources) is not available. Thus, only
the capacity to generate sufficient food intake from agri-
cultural activities is captured in this analysis.
The key difference between PL and FCS is that
FCS focus on the different levels and diversity of food
consumption considering nutritional aspects that are
country- and region-specific. FCS go beyond cap-
turing the expenditure needed to attain the minimum
daily nutritional requirement of 2700 calories per adult
equivalent (usually employed in the extreme and full
3 SDG 1: End poverty in all its forms everywhere. SDG2: End
Hunger, Achieve Food Security and Improve Nutrition and Promote
Sustainable Agriculture
https://sustainabledevelopment.un.org/
4 For a detailed assessment of net farm income calculation proced-
ures refer to Saravia-Matus & Gomez y Paloma (2014).
poverty lines) and include diet diversity, food frequency,
and relative nutritional importance of different food
groups 5. Further rationale for using dietary diversity
in the FCS construction is that it reflects the extent of
adequate intake of essential nutrients. Dietary diversity
is thus intended as a proxy of access to food (at house-
hold level), intake of energy and macronutrients and in-
take of micronutrients (FAO, 2008). Another main dif-
ference with respect to poverty lines is that other non-
food expenditures such as shelter, access to safe water,
education, health care are not covered in FCS expend-
itures. The latter is convenient given that only Net Farm
Income (NFI) is contrasted against the FCS threshold.
If full income information were available a poverty line
threshold would be a more suitable choice.
The identification of smallholders who are food
insecure on the basis of their agricultural performance
is completed by an econometric assessment of the
probability of their NFI to fall below a given threshold
(Lovendahl & Knowles, 2005). In other words, the
probability of being in a situation of food insecurity due
to achieving an insufficient NFI level can be assessed
through models of binary response variables (Baum,
2006). The resulting dependent variable “food poor”
can be expressed as a binary variable taking the value of
1 if the smallholder reports a NFI below the identified
threshold and 0 otherwise. For analytical purposes the
“FCS poor level” threshold (equivalent to 0.30 $US per
day per adult equivalent) is selected because it refers
to the capacity of smallholders to generate NFI that
could cover at least the minimum food consumption
level for subsistence taking into consideration the rural
context of Sierra Leone (World Food Program, 2008).
Within this set up the binary response variable model
can highlight the probability of a smallholder being
categorised as ¨food poor¨ controlling for a series of
factors. The model may be expressed as follows:
Prob (Food Poori = 1 | xi) = F(xi β)
5 The FCS procedure is to ask interviewees (in this case inhab-
itants of rural areas in Sierra Leone) about frequency of consump-
tion (in days) over a recall period of the past 7 days. Food items are
then grouped into 8 standard food groups with a maximum value of 7
days/week. The consumption frequency of each food group is multi-
plied by an assigned weight that is based on its nutrient content. Those
values are summed obtaining the Food Consumption Scores which
are then classified into adequate or poor levels (World Food Program,
2008). In Sierra Leone the FCS classified as Poor/Borderline varies
between 0 to 35 and it is equivalent to 0.30 USD per day; while the
Adequate FCS is above 35 which is closer to 0.40 USD per day. These
expenditures are below the Full and Extreme Poverty Line of 2 USD
and 1 USD per day. Note that in 2009 1 USD = 1700 SLL (Sierra
Leonean Leone) approximately.
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where F is the logistic (or normal) cumulative distri-
bution function (CDF) 6. xi is a vector of values for
the ith observation of the explanatory variables and β
is a vector of parameters. A constant was also in-
cluded in the calculation. In this respect, the Sierra Le-
one dataset offers a series of theoretically relevant vari-
ables which are grouped into four categories: (i) socio-
demographic traits, (ii) productive asset ownership and
access to infrastructure, (iii) livelihood diversification
strategies and (iv) agricultural practices and crop port-
folio (Table 1).
It is expected that higher dependency ratios, higher
educational achievements and enjoying a relevant posi-
tion within the community may have a positive impact
on NFI levels. Concerning gender, Ragasa (2012) ar-
gues that female farm-household heads experience more
obstacles in the organisation of production and com-
mercialisation activities. Similarly, women face con-
straints regarding their possibility to participate in in-
novation processes and access information, inputs (in-
cluding cash) and extension services (FAO, 2010–2011)
ultimately increasing their probability of being food in-
secure. Age may contribute either positively or negat-
ively depending on whether it is correlated to higher de-
pendency ratios (that is the farm-household head is far
too old for productive work) or increased social capital
that reduces transaction costs and increases NFI levels
(which is associated to higher age as the individual has
forged stronger long term relationships). Another rele-
vant issue to consider is that there may be joint effects
among the socio-demographic traits. For instance, fe-
male smallholders may report fewer years of education
than their male counterparts and may not be as actively
involved in community-level organisational structures
as their male counter-parts.
In terms of productive assets, an increased access to
land is expected to have a positive effect on NFI and con-
sequently on food security. In the case of Sierra Leone,
smallholders who are renting land are those who have
limited access to this resource (Unruh & Turray, 2006).
Consequently, if the smallholder relies on land rentals
to secure land access, it is expected that this may have a
negative impact on NFI levels and food security as there
is an element of uncertainty besides increased cost (usu-
ally paid in kind i.e. rice bushels) 7. In terms of stor-
age capacity, if the smallholder farm-household is able
6 For ease of interpretation, the analysis is made on the basis of the
logistic CDF. This allows to calculate the log of the odds ratio which
conveniently re-expresses the probability in terms of the odds of y = 1.
7In Sierra Leone (as in other African countries) land-owning famil-
ies may decide to revoke the agreement at any moment and tenants are
not allowed to plant trees as they may reduce the capacity of owners
to save part of their output for selling at different times
throughout the years, it may indicate that higher selling
prices may be achieved thus increasing NFI. Also seeds
may be used for the next production cycle or for home
consumption at times of scarcity or higher retail prices.
Higher distances to markets imply higher transportation
costs (and possibly transaction costs) and fewer sales or
overall percentage of sold output and thus lower NFI
levels. The ownership of a mobile phone is also expec-
ted to have a positive effect on NFI although alternative
interpretations are also plausible. Jayne et al. (2011) ar-
gue that while a majority of sub-Saharan farmers now
own or have access to a mobile phone, few feel that
owning a mobile phone helps them find a better price
for their farm output. Instead, the majority of farmers
use their phones to notify a buyer that they have agri-
cultural produce to sell, not to negotiate a price, or to
search for price differences between buyers.
In terms of livelihood diversification indicators, the
reception of gifts or remittances and having agriculture
as the only income are considered. If gifts and remit-
tances are used to invest in farm activities, NFI may
increase; alternatively, on the basis of this inflow the
smallholder may decide to reduce their farm labour ef-
forts resulting in lower NFI levels. Relying on only agri-
cultural income indicates that farm-households may be
rather vulnerable to changes in agricultural markets and
thus more likely to be food insecure if their NFI is re-
duced.
Agricultural practices and decisions around crop port-
folio are also expected to have an effect on NFI and in
the probability of achieving food security. In the case
of fallowing (a practice expected to increase soil fer-
tility, yields and NFI in the long term) a negative ef-
fect on NFI may be reported in the short term as land
is taken out of cultivation (McCarthy et al., 2011). In
a study by Solis et al. (2008) which explored the con-
nection between technical efficiency and environmental
sustainability, smallholders that have a more diversified
farm production plan (as well as off-farm work) reported
both higher efficiency and sustainability. These findings
largely coincide with Coelli & Fleming (2004) who ar-
gue that, in peasant economies, diversified production
plans can lead to productivity gains that increase returns
to land and labour, thus increasing food security status
as supported by agricultural endeavours.
to claiming back their land. Meanwhile, trees are, inter alia, a symbol
of land ownership (Unruh & Turray, 2006). Unruh & Turray (2006)
describe that the prohibition against planting economic trees or mak-
ing other long-term improvements to the land for people from outside
the chiefdom has strong negative food security implications.
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Table 1: Explanatory variables of smallholder food insecurity
Farm-household traits
Dependency ratio Number of dependent household members over 18 years old /
Total number of household members
Age of household head Years
Gender of household head 1 if Household head if Female; 0 if it is Male
Education of household head Years of school attendance
Social capital of household head 1 if Farm-household head holds a position in local govern-
ment or communal organisation (councillor, section chief, vil-
lage chief, village headman). 0 if ordinary citizen
Access to productive assets & infrastructure
Acres per adult equivalent household member Number
Land rental 1 if farm-household rents land; 0 if not
Storage Percentage of harvested crop which was stored
Mobile phone 1 if Household head owns a mobile phone; 0 if not
Distance to market Kilometres
Livelihood diversification strategies
Only agricultural income 1 if the farm proceed is the only reported income source of the
household; 0 if additional income sources are reported: remit-
tances, gifts, non-farm activities (i.e. petty trading, artisan etc.)
Remittances & gifts 1 if remittances or gifts have been received by the farm-
households; 0 if not
Agricultural practices & crop portfolio
Fallow period Number of years under fallow
Crop concentration/diversification Shannon Index (0–1); Simpson Index (1 if <0.5 and 0 if >0.5)
In the present case study, smallholders’ decisions
between crop specialisation and diversification are par-
ticularly relevant since STABEX-funded initiatives were
aimed at promoting the production and commercialisa-
tion of selected crops. To measure inter-crop diversity,
the Shannon index is used. This index expresses pro-
portional abundance or evenness, accounting for the
land shares allocated to each crop as well as the num-
ber of crops. The index gives less weight to rare spe-
cies than common ones, but is more sensitive to differ-
ences to small degrees of relative abundances than the
Simpson index which is another widely used evenness
index measure of diversity. Both indices are used in the
empirical analysis.
3 Empirical findings
As stated, the aim of the binary response variable
model estimation is to analyse the probability of small-
holders to achieve NFI levels above or below a pre-
defined food security threshold. All of the explanatory
variables presented in Table 1 were included in the re-
gression with the exception of gender and age because
the latter appeared to be strongly correlated to social
capital.
Table 2 presents the binary response model estima-
tion under logistic CDF and introduces average mar-
ginal effects. These average individual marginal effects
can be interpreted as partial effects on the probability
to be identified as ¨food poor¨. Among the statistically
significant traits, the condition of holding a relevant pos-
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ition within the community (social capital) suggests that
the smallholder will be less likely to fall under the food
security threshold. That is 17 % lower probability of be-
ing identified as “food poor” than smallholders without
this level of social capital as indicated in the marginal
effects column (−0.1747). In terms of the dependency
ratio, having a larger burden within the farm-household
is positively related to being identified as “food poor”
(16 % more likely to be identified as food insecure).
Years of education which appeared as statistically in-
significant may be associated to the general low educa-
tional levels observed in the rural areas of Sierra Leone.
Concerning livelihood diversification variables, only
relying on agricultural income makes the smallholder
more likely to be identified as food poor on the basis of
the achieved NFI level. Similarly, farm-households re-
ceiving remittances and gifts appear to be those in most
need; suggesting these resources may be used for sub-
sistence rather than investment. Smallholders only re-
lying on agricultural income and those receiving remit-
tances and gifts have on average 13 % and 14 % higher
probability, respectively, to be below the established
food security threshold, ceteris paribus.
Regarding productive assets and infrastructure, only
land availability per adult equivalent household member
and the land rental dummy appear as statistically signifi-
cant. As expected, the higher land availability, the less
likely the smallholder is to be identified as food poor
(−2.4 %), ceteris paribus. On the contrary, smallholders
involved in land rental arrangements have on average
20 % higher probability to be “food poor”. This may
relate to the limitations and uncertainties associated to
land tenants in Sierra Leone. For the case of storage
and distance to markets, the statistical insignificance of
these variables may be connected to the low market in-
tegration among the “food poor” smallholders.





Pr (FCS below poor)
Farm-household traits
Education of household head 0.0119 (0.0249) 0.0020 (0.0038)
Social Capital −0.826 *** (0.2493) −0.1747 *** (0.0456)
Dependency ratio 0.956 ** (0.4315) 0.1642 ** (0.0656)
Livelihood diversification
Only agricultural income 0.688 *** (0.2370) 0.1361 *** (0.0384)
Remittances & gifts 0.735 *** (0.2240) 0.1448 *** (0.0356)
Productive assets & infrastructure
Acres per adult equivalent household member −0.141 * (0.0770) −0.241 * (0.0117)
Land rental 1.070 *** (0.3746) 0.2012 *** (0.0525)
Storage 0.176 (0.6355) 0.0302 (0.0980)
Distance to market −0.0156 (0.2140) −0.0026 (0.0033)
Mobile phone 0.0956 (0.2681) 0.0199 (0.0488)
Agricultural practices
Fallow period −0.0904 *** (0.0274) −0.0155 *** (0.0040)
Shannon index −3.690 *** (0.7456) −0.6337 *** (0.1063)
Constant 2.089 *** (0.4419)
Observations 540
Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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The negative sign on the fallow practice suggests that
smallholders who are able to keep land aside for improv-
ing soil fertility (and long term productivity) are less
likely to be identified as food poor (−1.5 %) holding all
other variables constant. Smallholders involved in fal-
lowing are already capable of assuming the opportun-
ity costs associated to this practice and maintain higher
food security levels. Regarding the degree of crop di-
versification, captured through the Shannon Index, the
negative sign suggests that smallholders maintaining a
diversified crop portfolio (over 10 crops) are less likely
to be ‘food poor”. In fact, the largest partial effect is as-
sociated to crop diversification practices reporting 63 %
higher probability of not being identified as “food poor”
if the smallholders have a highly diversified crop port-
folio.
As evidenced in the logit regression results, the prob-
ability of being identified as food poor (under a very
strict threshold of 0.30USD per person per day) was
higher when smallholders had concentrated crop portfo-
lios, could not undertake fallow practices, faced limited
and/or uncertain land access, were only reliant on their
agricultural activities for survival, had a larger number
of dependent household members and reduced social
capital within their community.
In order to explore the traits of the smallholders iden-
tified as “food poor” an agricultural typology is de-
veloped. The types of smallholders are defined on
the basis of agro-ecological zones that may constrain
the choice of crops cultivated and crop concentra-
tion/diversification indices. Each emerging type is then
described in terms of food security, assets, market in-
tegration and output valuation. In the description of
emerging types, the Richness Index is also introduced
to illustrate how many and which kind of crops are pro-
duced. Table 3 provides an overview of the selected
identification criteria, indicators and thresholds used to
build the typology (Even et al., 2016).
Table 4 presents the four basic emerging farm types.
The “Crop Diversified” Types 1 & 3 representing both
agro-ecologies and reporting on average 16 to 12 crops
respectively account for 71.7 % of surveyed smallhold-
ers. Types 2 & 4, on the other hand represent the remain-
ing percentage (28.3 %) and capture the “Crop Concen-
trated” smallholders reporting on average 6 and 4 crops
in the sub-humid and humid zones respectively. Inter-
estingly, in the humid or rainforest ecology there are
very few crop concentrated smallholders (Type 4 rep-
resents only 5 % of surveyed smallholders in this agroe-
cological region). In this zone, 95 % of surveyed small-
holders prefer to combine cash tree crops with staple
crops (Type 3). In the sub-humid zone, however, the
presence of smallholders with both diversified (Type 1)
and concentrated (Type 2) crop portfolios is more even
(60 % to 40 % respectively). It is also relevant to point
out that for all farm types upland rice has a dominant
position in the crop portfolio with an average of 28 % of
total cultivated area for Type 1, 50 % for Type 2; 20 %
for Type 3 and 12 % for Type 4. The first reading from
typology findings is that smallholders in Sierra Leone
are inclined to manage a wide range of crops within
their plots even if rice is well-recognized as the national
staple crop. The latter is aligned to the widespread prac-
tice of inter-cropping in tropical and sub-tropical Sierra
Leone.
In terms of social vulnerability among types, 88 % of
smallholders belonging to Type 1 and 85 % of Type 2
smallholders are identified as “food poor” on the basis
of the FCS threshold of 0.30 $ per person per day. Con-
versely, Types 3 and 4 from the rainforest ecology (or
humid zone) present the lowest percentages of “food
poor” smallholders (11 % and 9 % respectively). This
is not surprising given the difference in average NFI
per farm-household unit reported for Types 3 & 4 are
roughly over 10 times higher than those reported un-
der types 1 & 2. In order to draw accurate comparisons
between types, the poverty gap index (PGI) is calcu-
lated. PGI is deemed suitable as it can be interpreted as
the average percentage shortfall in income for the type
population from the given threshold allowing for effect-
ive group comparisons. As illustrated, 76 % of the popu-
lation of Type 2 farms are below the poor/borderline
FCS expenditure threshold, making this the most vul-
nerable group among identified types. This is followed
by 56 % for Type 1, 21 % for Type 4 and only 4 % for
Type 3. Although the percentages are smaller for types
in the humid zone, the findings suggest that smallhold-
ers with higher crop concentration are worse off than
their counterparts in the same agroecological setting.
In terms of asset endowments Type 2 smallholders
report the lowest land availability per adult equivalent
household member, the lowest access to manual equip-
ment at farm-household level and the lowest percentage
of rice output sold. It is thus also not surprising that the
overall output value per working unit is also the lowest
for Type 2. Rice growers of the sub-humid zone (Type
2) are the poorest, rely mainly on self-consumption (for
the case of rice) and have comparatively less access to
productive assets. In other words, Type 2 smallhold-
ers coincide with Ellis & Freeman (2004) description
of rural farm-households with low incomes which are
associated with small land and livestock holdings, high
reliance on food crop agriculture and low monetisation
of the rural economy.
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Table 3: Identification of farm types based on two criteria
Identification criteria, indicators & thresholds
Agro-ecological zone Sub-Humid zone or Lowland & Upland ecologies suitable for rice cultivation (Sub-Humid zone= 0) or
Humid zone or Rainforest ecology suitable for coffee and cocoa cultivation (Humid zone= 1)
Crop concentration /
diversification
Crop concentrated= 1, if Simpson Index>0.5 or
Crop diversified= 0, if Simpson Index<0.5













Total # of obs 240 159 191 11
% of sample 39.9% 26.5% 31.8% 1.8%
% within ecology 60.2% 39.8% 94.6% 5.4%
Richness Index 16 6 12 4
Avg % rice cultivated area 28% 50% 20% 12%




Food security & poverty
% of smallholders below the
“poor/borderline” FCS expenditure
88 85 11 9
Avg NFI per hhunit (SLL) 100,100 59,216 926,663 1,055,236
Poverty gap index 59 76 4 21
Asset endowment, market participation & output value
Avg acre per adult equivalent household
member
1.36 0.95 2.42 1.55
Avg manual equipment (# of hand tools)
available at farm-household level
15.3 14.8 28.8 18.3
Avg fallow period 5.7 6.8 10.1 4.8
Avg % of rice sold 30 25 65 64
Avg output value per working unit (SLL) 883,961 601,049 1,495,987 732,000
Avg output value obtained per
staple-cultivated Acre (SLL)
169,743 179,557 259,468 300,000
Avg output value obtained per cash tree
crop-cultivated acre (SLL)
53,252 48,134 668,823 729,838
Note: the distribution of observations between Type 3 and Type 4 in the rainforest / humid ecology is sustained even at a threshold of
HH< 0.3 suggesting that crop portfolios for smallholders able to grow cocoa and coffee are highly diversified denoting a preference for
integrated staple and cash crop systems.
Type 1 farm-households in the sub-humid zone who
manage diversified crop portfolios appear to be better
off than Type 2 farm-households. Regarding Types 3 &
4 from the rainforest ecology, it may be argued that their
involvement with cash tree crops (cocoa and/or coffee)
is a strong determinant in their achievement of higher
NFI levels. However, given the distribution of observa-
tions between these two types, it can be stated that the
majority of smallholders in this zone tend to prefer di-
versified crop portfolios even if the agro-ecology is suit-
able for cocoa and coffee cultivation. In fact, the PGI
for Type 3 is by far the lowest. Smallholders in this
zone are also on average marketing a higher percent-
age of their cultivated rice output. The latter suggests
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that a combination of staple and cash tree crop culti-
vation yields on average higher output value per culti-
vated acre. This finding fits rather well with the posi-
tive synergies emerging from mixed cropping systems
as observed by Govereh & Jayne (2003). According to
these authors, participation in cash crop schemes (espe-
cially under conditions of credit and input market fail-
ures) may enable smallholders to acquire key inputs and
skills which can be used to increase their overall pro-
ducitivty; thus exploiting synergies between cash crops
and food crops not only in terms of production but also
commercialy.
This typological analysis complements the econo-
metric findings, and the combined evidence suggests
that the STABEX-funded crop-specific policies partially
failed to acknowledge the food security purposes of
diversified crop portfolio management among targeted
smallholders. For instance, the majority of smallhold-
ers have diversified plots (i.e. Types 1 & 3 represent-
ing more than two thirds of the sample). Type 3 small-
holders who combine food and cash tree crop cultiva-
tion systems in the humid zone, were substantially bet-
ter off than Type 4 smallholders with highly concen-
trated plots of cocoa and coffee. In fact, Type 4 farms
were the smallest type in the sample and reported higher
land limitations than Type 3, reinforcing the idea that
when feasible smallholders in the humid zone prefer the
mixed staple-cash tree crop cultivation system. In the
sub-humid zone, rice-specific support seemed suitable
to Type 2 smallholders who have on average 50 % of
their plots under rice cultivation. However, this was also
the group who claimed that the support was insufficient
to raise income levels (Gomez y Paloma et al., 2012).
4 Policy discussion
The econometric and qualitative findings suggest that
STABEX-funded crop specific programs did not fully
consider the implications of shifting cultivation and di-
versified crops at plot level which tend to be rather
characteristic of tropical and sub-tropical agriculture.
In fact, promoting a specific crop, even as relevant as
rice in Sierra Leone, did not fulfil the expectations of
particularly the poorest types of targeted farms who
were actually the most reliant on this crop for self-
consumption. In their particular situation, production
requires to be substantially increased in order to fulfil in-
ternal consumption needs before engaging in sales (i.e.
Type 2 smallholders consumed on average up to 75 %
of their rice output). This situation calls for a reflec-
tion on the type of support provided for this specific
segment of farms. Access to output increasing tech-
nology (for instance, fertilisers) was not central in the
STABEX-funded technical assistance. Likewise, there
was no emphasis on introducing sustainable land and
water management approaches or supporting mixed pro-
duction systems that could foster a varied diet. Small-
holders did not have access to yield-increasing inputs
or enhanced natural resource management. Actually,
STABEX-funded initiatives were limited to rice market
information, consolidation of farmer groups and train-
ing rather than efforts to increase actual productivity.
The subjective evaluation of Type 2 smallholders con-
cerning these initiatives suggests that a more balanced
approach (which could have promoted both production
and commercialisation) would have likely been more
welcome. Similarly, a focus on systems of production
(with diversified crops) could have been more aligned
to smallholder food security concerns.
The situation for smallholders in the rainforest ecol-
ogy (mainly Type 3 farm-households who represent the
majority in this zone) is illustrative of the benefits asso-
ciated to mixed agricultural systems (i.e. cash and food
cropping). There are important indirect effects of cash
cropping on the productivity of food cropping. Govereh
& Jayne (2003) have classified two potential pathways
by which these benefits occur: farm-household-level
synergies, in which a farmer’s participation in a com-
mercialised crop scheme enables the acquisition of re-
sources that would otherwise not be accessible for use
on other crops and regional spill-over effects which oc-
cur when a commercialisation scheme attracts new in-
vestments to a region thereby providing benefits to all
farmers in that region, regardless of whether they en-
gage in the commercialisation of the given cash crop.
According to Govereh & Jayne (2003) cash generat-
ing crops can help farmers overcome capital constraints
on the purchase of lumpy assets and inputs, which can
be used to expand food crop as well as cash crop pro-
duction. In this setting, the STABEX-funded initiatives
aimed at improving grade and standards (as well as in-
ternational regulation enforcement) had a positive im-
pact on price levels of cocoa and coffee grains aimed at
export markets.
Crop diversification can also be seen as a path to
break the cycle of rural poverty where smallholders are
characterised by declining land availability, food def-
icit from own production, low monetisation of the local
economy and little cash circulation to multiply rural ac-
tivities (Ellis & Freeman, 2004). It is also relevant to re-
member that although farming systems of most regions
are usually described in terms of a small number of
crops, the majority of farming families, however, grow a
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wide variety of crops. Inter-planting two, three or more
crops is widespread. Crop diversification also ensures
a more effective use of aerial space. Crops are some-
times partly complementary in nutrient requirements, it
minimises the effects of pest and disease attacks, com-
bined yields are usually higher than the yields of indi-
vidual crops and the soil is covered for a longer period
by the combination of crops. Lastly, crop diversifica-
tion is considered an important initial step in the trans-
ition from subsistence to commercial agriculture (Losch
et al., 2012).
But, if the benefits of crop diversification are so varied
and to a large extent suitable to the agricultural environ-
ment of Sierra Leone, why were STABEX-funded initi-
atives focused on crop-specific support? From the part
of the EU, there is strong commitment to frame devel-
opment cooperation in line with the principles of own-
ership and partnership (EC, 2011). Dialogue at country
level determines exactly where and how the EU inter-
venes.
According to Rodenburg et al. (2006), Sierra Leone’s
agricultural development policy has focused since in-
dependence on the achievement of rice self-sufficiency.
Rice provides more proteins than cassava, maize or
sorghum, it is available all year round because of its long
shelf life (provided adequate storage is in place), making
it preferable to other crops for food security (Norman &
Kebe, 2006). Rice production also offers an important
source of employment during cultivation, post-harvest
and commercialisation. In Sierra Leone, rice is accepted
as a medium of exchange and it drives the barter econ-
omy, often being used to procure coffee and cocoa, lure
labour and purchase farm inputs and wage goods (ibid.).
One important downside is that national-level special-
isation in a given crop puts higher pressure to maintain
a stable policy environment, to engage in WTO nego-
tiations which safeguard the country’s competitive po-
sition as well as to improve contract law (Kelly et al.,
2003). Another constraint surrounding rice production
is the limited scope for area expansion under the tradi-
tional bush fallow system. As a result, most of the pro-
ductivity increases must come from yield improvements
which require the adoption of new technologies by the
smallholders who produce the bulk of agricultural out-
put (Rodenburg et al., 2006). In this respect, STABEX-
funded initiatives included a strong training component
that may have had stronger effects if accompanied by
adequate physical access to yield increasing technology
(mainly fertilisers and improved seeds or machinery).
The National Sustainable Agriculture Development
Plan of Sierra Leone (NSADP, 2009) focuses on a move
towards permanent cultivation of food crops (mainly
rice and cassava) and promotion of export tree crops (i.e.
cocoa and coffee). In the case of smallholders that due to
agro-environmental conditions cannot grow traditional
export trees such as cocoa and coffee, the diversifica-
tion of staple crops at plot level appears to be a domin-
ant practice in comparison to mono-cultivation; if suf-
ficient productive resources are available (namely, both
labour and land). The main challenges for the imple-
mentation of the NSADP are on one hand the transition
period between shifting cultivation systems to perman-
ent agriculture and on the other the sustainability of the
newly adopted system (Saravia-Matus & Gomez y Pa-
loma, 2015). In the first matter, effects on short-term
food security and employment opportunities must be
considered. In the second, market organisation is cru-
cial (particularly for the supply of key inputs such as
fertilisers, improved seeds, pesticides or machinery).
In summary, the government’s request for STABEX
funds were guided by NSADP principles and the long
term objective of securing and maintaining rice self-
sufficiency as well as the promotion of key agricultural
exports (i.e. coffee and cocoa). The EU funds were
thus aimed at basic training (in the cultivation of selec-
ted crops according to the targeted zones), the provision
of market information and the consolidation of farmer
groups. Clearly, these aspects are relevant for the trans-
ition from shifting cultivation to permanent cultivation.
However, these efforts are insufficient to tackle poverty
reduction and food insecurity of smallholders.
The literature on agricultural development policies in
sub-Saharan Africa is extensive and a great variety of
interventions can be identified, yet in most cases these
are not related to specific crops or to choosing winning
crops. The latter can actually be classified into two main
groups which roughly relate to failures of production on
one hand and failures of exchange and response on the
other hand (Devereux, 2009):
(i) Addressing failures of production: Most of the ini-
tiatives to increase production are usually connected
to the improvement of natural resources management.
These include tasks to enhance soil fertility (with ad-
equate training in the fertiliser use and access), water
access and management (irrigation facilities and wa-
ter control) or improved seeds and fertilifers (natural
or chemical). According to Jama & Pizarro (2008) in
Africa only a small proportion of farmers use fertilisers
and the amounts used are often inadequate. On average
each hectare receives less than 9 kg of nitrogen and 6 kg
of phosphorus. Typical crop requirements per hectare
are at least 60 kg of nitrogen and 30 kg of phosphorus.
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Chemical fertiliser use per hectare of farmland in Africa
is about 10 % of the world’s average, by far the lowest. It
is important to highlight that the provision of fertilisers
was not among the key activities of the STABEX-funded
programs and it was one of the most frequent complaints
of the targeted smallholders (Gomez y Paloma et al.,
2012). The same applies for the case of access to im-
proved seeds. According to Norman & Kebe (2006) the
low agricultural productivity in West and East Africa is
due to an important extent to high incidence of pests,
weeds, and diseases, drought and poor water control,
poor seed management, poor soil fertility management
and the necessary labour requirements to conduct effi-
cient sustainable management of natural resources.
(ii) Addressing failures of exchange and response: ini-
tiatives to enhance institutional coordination and align
incentive structures are often connected to the improve-
ment of market access (both in terms of output and in-
puts markets including credit), extension services (train-
ing, weather forecasts, technology, etc.) and rural in-
frastructure. According to Barrett (2008) smallholders
face two types of market entry barriers. One entry bar-
rier is found at the micro-level where smallholders face
insufficient access to productive assets, financing and
improved production technologies which may generate
adequate marketable surplus and make market partici-
pation feasible. The other entry barrier takes place at
the meso-level. In remote areas the high costs of com-
merce limit market access (both in terms of spatial price
transmission and trader competition). The latter leads
to thinner and more volatile markets limiting smallhold-
ers’ incentives to increase productivity so as to generate
marketable surpluses. Agricultural productivity growth
depends on functioning input distribution systems and
vice versa (Jama & Pizarro, 2008) as well as on reli-
able infrastructure (i.e. roads, storage facilities, electri-
fication) (Kelly et al., 2003). Similarly, farmers need to
be aware of what technologies work best, know how to
use them and generate effective demand for viable new
technologies to provide signals to input distribution sys-
tem to supply them (ibid.). The STABEX-funded initiat-
ives were not focusing on securing input provision net-
works; instead attention was placed on the consolidation
of farmers’ associations in order for them to create a de-
mand for productive inputs as well as to organise selling
channels. However, the reduced yields and the internal
consumption requirements served as barriers for these
efforts to be entirely effective. The STABEX-funded
initiatives were aimed at reducing the costs associated
to accessing markets by providing price information but
no particular efforts were targeted at increasing pro-
ductivity beyond training. Similarly, the development of
public infrastructure was not a priority under STABEX-
funded interventions. As highlighted by Kelly et al.
(2003) without commitment to providing basic public
goods, large scale government input subsidies, credit ac-
cess or distribution programs are unlikely to have any
lasting impact on agricultural intensification, rural in-
comes, national food security and poverty reduction.
Consequently, governments need to also focus on pub-
lic goods as a pre-requisite that will encourage farmers
to intensify agricultural production and encourage the
private sector to expand commercial input supply.
5 Conclusions
The present case study has provided evidence of the
various agronomic and socio-economic strategies that
farmers can adopt in order to improve their food se-
curity, considering their agro-ecological settings and
market constraints. In Sierra Leone, such strategies
were mainly related to crop diversification and self-
consumption orientation. However, EU-funded aid
policy measures on food security in Sierra Leone fol-
lowed a crop-specific support mechanism as a mean to
enhance production and market participation. The main
idea behind this crop-specific support is that enhanced
market interactions would increase incentives to expand
rice, cocoa and coffee production thus lifting NFI and
procuring a positive effect on food security.
Although rice is without doubt a key staple crop, the
majority of targeted smallholders held diversified crop
portfolios. At the same time, the strong reliance on
agricultural output to fulfil self-consumption needs par-
tially diminished the potential positive effects of policies
aimed at increasing output market interactions. In fact,
the poorest smallholders were the ones reporting strong
specialisation and self-consumption in rice. On the
other hand, smallholders with mixed agricultural sys-
tems of both cash tree crops and staple crops seemed
to achieve higher food security levels on the basis of
their achieved NFI. The agricultural development liter-
ature suggests that a series of positive synergies emerge
between export crops and domestic food crops which al-
low increasing both productivity and market integration.
One of the key lessons of the Sierra Leone case study
for both national officials and international donors is
that in order to achieve food security, failures of pro-
duction, exchange and response, have to be jointly ad-
dressed in a balanced manner. In Sierra Leone, the
government favoured a crop-specific approach aimed
at improving commercialisation, thus targeting the ex-
change failure aspect. An in-depth analysis of the con-
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strained environment in which smallholders operate re-
veals that without addressing the obstacles to produc-
tion enhancement (which needs to first cover substan-
tial self-consumption needs) effective market responses
will not develop. Similarly, a private input distribution
network will not emerge if farmers are first interested
in fulfilling their self-consumption requirements rather
than integrating into output markets. Also, aid programs
may largely increase their impact by focussing on the
role of public investment in key assets and infrastruc-
tures. Efforts to provide training for improving mar-
ket understanding and access, organisation of farmers’
groups and even crop specific techniques are insufficient
if access to yield increasing technology is not secured
along with adequate establishments for storage and suit-
able transportation (both in terms of rural roads and ma-
chinery).
The latter calls for a more in-depth analysis of the
various policy interventions directed towards a given
agricultural area or areas. It is necessary to first ac-
count for all existing programs and assess the poten-
tial interlinkages and set of incentives that are being
transmitted to targeted farms. In the particular situ-
ation of Sierra Leone, donor interventions such as that
of the EU Aid policy are well aligned to the National
Sustainable Agriculture Development Plan (NSADP)
which the Government of Sierra Leone launched in
2009. The NSADP which is currently under implement-
ation (2010–2030), proposes the gradual eradication of
shifting cultivation practices and the active promotion
of vertically integrated processing and marketing chains
for selected staples (mainly rice and cassava) and export
crops (cocoa and coffee). According to Saravia-Matus
& Gomez y Paloma (2015), the government will have to
create substantial transaction benefits to promote crop-
specific commercialisation in the main agricultural areas
of the country. These benefits should be accompanied
by an overall incentive package that addresses the entire
rural economy in Sierra Leone, otherwise, smallholders
highly dependent on diversified crop portfolios for self-
consumption will not be adequately accounted for in the
NSADP.
Slow growth in agricultural productivity and income
translates into slow overall economic development and
increased poverty. Although agricultural investment
and support continues to be an indisputable measure to
achieve food security, the main recommendation emer-
ging from the Sierra Leone experience with EU aid re-
sources is that interventions need to be balanced and
adapted to the agricultural and institutional context in
which smallholders operate. Similarly, it is important to
further analyse the interlinkages across existing policy
interventions and plans. Only focusing on production
enhancement without adequate market integration will
prove deficient, in the same way that the opposite ap-
proach will not be enough to create incentives for ex-
panding agricultural output, particularly when poverty
and food insecurity are as severe as in the case of rural
Sierra Leone and its agricultural setting.
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